Generation of transgenic animals:
To construct the hmlΔ::GeneSwitch line, a ~839 bp fragment was amplified from crude DNA of w1118 flies using primer sequences ). Due to their target specificity, we have used these two lines in our analyses.
Immunostaining and Microscopy
Adult female Drosophila guts were dissected in 1x phosphate-buffered saline (PBS), fixed for 45 minutes at room temperature in fixative (100 mM glutamic acid, 25mM KCl, 20 mM MgSO4, 4 mM sodium phosphate, 1 mM MgCl2, and 4% formaldehyde), washed for 1 hour at 4°C in washing buffer (1X PBS, 0.5% bovine serum albumin and 0.1% Triton X-100), and then incubated in primary antibodies (4°C overnight) and secondary antibodies (4°C for 4 hours or overnight) in washing buffer, between which was 1 hour washing at 4°C. Staining with pSMad3
antibody was performed using a phosphatase inhibitor (Roche, 4906837001) during fixation, 1 hour wash, and primary antibody incubation following the same protocol above. Staining with Delta and FLAG antibodies was performed following the methanol-heptane fixation method described in 18 .
In order to monitor dynamics of hemocyte attachment to the intestine, flies were held with thin entomological pins in Sylgard coated small petri dish and dissected directly into fixation solution (100 mM glutamic acid, 25mM KCl, 20 mM MgSO4, 4 mM sodium phosphate, 1 mM MgCl2, and 4% formaldehyde). Forceps were used to gently remove dorsal cuticle in order to expose the body cavity to fixative for at least one hour. Observations were then made either directly under fluorescent microscope or opened animals were incubated in a described staining solution.
Animals were finally washed 3X and guts were carefully removed, preserving all tissues attached to the gut, and mounted to perform confocal microscopy. To examine the morphology of circulating hemocytes ( Supplementary Fig.2D ), hemolymph was collected in PBS (as 
Conditional expression of UAS-linked transgenes
The TARGET system was used in combination with indicated Gal4 driver to conditionally express UAS-linked transgenes 69 . Flies were developed at 18ºC, and then shifted to 29°C to induce transgene expression. For GeneSwitch drivers, flies were developed on normal food at 25°C while 2-5 days old adults were transferred to Mifepristone (RU486) containing food for 2 days before performing experiments.
Bacterial infection, Paraquat treatment and feeding assays
Previously described procedures 10,13,15 were followed for oral bacterial challenge. Briefly, the bacterial strains, Ecc15 or P. entomophila, were cultured in LB medium overnight at 30°C. Flies were fed on 500ul of concentrated bacteria in 5% sucrose (OD100) for the time indicated and the same volume of 5% sucrose as control. To test feeding efficiency, 5% Bromophenol blue was mixed in infection solution before flies were transferred to feed for 90 minutes. CAFÉ assay was performed as described previously
18
. For paraquat exposure, flies were fed on either 5 mM Paraquat in 5% sucrose solution or only on 5% sucrose as control, for an indicated time. In case of each of the above treatments, flies were starved in empty vials for 2 hours. For survival experiments, flies were either orally infected with P. entomophila for 2 days and shifted for another 2 days to a cocktail of antibiotics as described previously 10 , before start monitoring rate of fly survival (Fig. 7A) , or a tungsten needle was used to directly inject P. entomophila into fly hemolymph as described in
28
, followed by monitoring their survival ( Supplementary Fig.1F ).
Hemolymph extraction and transfer
Hemolymph was extracted or re-injected into flies using NanojectII (Drummond). Transgene expression in donor flies was induced through the TARGET system by incubating approximately 9 days old adult animals for 3 days at 29ºC. Maximum amount of hemolymph was then collected from both sides of thorax of donor flies. Thin sterile glass capillaries were used with NanojectII apparatus which extracts the fly hemolymph primarily by capillary action thus making it sure that only sterile and clean hemolymph containing circulating hemocytes was collected.
Quantification (see below) shows that hemolymph collected from a single fly in this manner should contain about 85 hemocytes. The collected hemolymph was then quickly transferred into the recipients without exposing it to any external media. 2-3 donor flies were used to transfer hemolymph into a single recipient fly of the same age (about 12 days old). Thus, in this way each recipient fly should receive at least 171-257 hemocytes (see below for calculations).
Finally, the injected animals were allowed to recover overnight before Paraquat treatment or bacterial challenge for the described time period.
Hemocyte Quantification
In order to quantify the number of hemocytes transferred from donor flies into the recipients, maximum amount of hemolymph was collected from 5 wild-type hmlΔ::Gal4,UAS::GFP adult flies of a given age by the method described above, and dissolved into 100uL of PBS. Total number of retrievable circulating GFP-positive hemocytes was then manually counted using a fluorescent microscope after platting the solution on glass slides. Since number of hemocytes extracted from the hemolymph of 12 days old flies was significantly higher, animals of this age were always used in hemolymph transfer experiments. A slightly separate method was used to compare number of hemocytes in 3 days old wild-type and HDD flies, where hemolymph collected from only one side of the thorax cuticle of 20 flies was collected in 10uL PBS and hemocyte quantification was performed using hemocytometer (LifeTechnologies) following manufacturer's recommendations.
LacZ clone and MARCM clone induction
LacZ marked clones were generated in hsFlp; X.15.29/X.15.33 flies 38 combined with indicated genotypes. 2-3 days old flies were heat-shocked for 45 minutes at 37°C and kept at room temperature (RT) for 7 days before dissected. For MARCM clone induction 34 , 2-3 days old flies were heat-shocked for 45 minutes at 37°C. The flies were either kept for 7 days at RT before dissected, or after 1 day subjected to bacterial infection for 24 hours, and then kept for 3 days at RT before dissected.
Lifespan experiments
Lifespan experiments were performed following previously described procedure each with at least 4 replicates. Progenies with different genotypes (as described in Supplementary Fig.8F ) from each bottle were then split into two and transferred to separate rearing cages, with a maximum population density of 100 animals per cage. Thus, survival of each cohort of about 50-100 flies in a certain cage could directly be compared with the sister fly group that had developed together as larvae in the same bottle but had different genotype.
qRT-PCR analysis
Total RNA from intestines of 20 flies ( Supplementary Figs.4A and 3E ), or hemolymph of 50 flies ( Supplementary Fig. 3J ), or carcass of 10 flies ( Supplementary Fig. 3E ) was extracted using Trizol (Invitrogen). cDNA was synthesized using an oligo-dT primer. Real-time PCR was performed on a Bio-Rad CFX96 detection system. Relative expression was normalized to
